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X $F_{X}$ . $F_{X}^{n1+},$ $n=1,2,$ $\cdots$
:
$F_{X}^{1|+}(x)$ $:=$ $1-F_{X}(x)$ , (1.1)
$F_{X}^{n+1|+}(x)$ $:=$ $\int_{x}^{+\infty}F_{X}^{n1+}(u)du$ , $n=1,2,$ $\cdots$ . (1.2)
$F_{X}^{n1-},$ $n=1,2,$ $\cdots$ :
$F_{X}^{1|-}(x)$ $:=$ $F_{X}(x)$ , (1.3)




1.1 X $n=2,3,$ $\cdots$ ,
$(+)$
$F_{X}^{n1+}(z)<+\infty,$ $\forall z\in \mathcal{R}\Leftrightarrow E[\{(X)^{+}\}^{n-1}]<+\infty$ ; (1.6)
$(-)$
$F_{X}^{n1-}(z)<+\infty,$ $\forall z\in \mathcal{R}\Leftrightarrow E[\{(X)^{-}\}^{n-1}]<+\infty$ , (1.7)
$(X)^{+}$ $:= \max\{0, X\},$ $(X)^{-}$ $:=- \min\{0, X\}$ , $X$ ,
.
,
$\frac{d}{dx}F_{X}^{n+1|+}(x)$ $=$ $-F_{X}^{n1+}(x)$ , (1.8)
$\frac{d}{dx}F_{X}^{n+1|-}(x)$ $=$ $F_{X}^{n1+}(x)$ (1.9)
.
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12 X $n=1,2,$ $\cdots$ , :
$(+)$
$(-1)^{k}F_{X}^{n|+(k)}\geq 0,$ $k=0,1,$ $\cdots,$ $n$ ; (1.10)
$(-)$
$(+1)^{k}F_{X}^{n1-(\ovalbox{\tt\small REJECT})}\geq 0,$ $k=0,1,$ $\cdots,n$ , (1.11)







$r_{X}^{1|+}(x)$ $=$ $\frac{f_{X}(x)}{1-F_{X}(x)}$ : $X’/\backslash 7\delta$ , (1.14)








$(E[X-x|X>x]$ $x$ X ,
$E[x-X|X\leq x]$ $)$ .
2
.
2.1 $X,$ $Y$ $n=1,2,$ $\cdots$ ,
( ) $X\geq n|+Y$ $($ $F_{X}\geq n|+F_{Y})$ , $z$ ,
:
$F_{X}^{n1+}(z)\geq F_{Y}^{n1+}(z)$ ; (2.1)
$(-)X\geq n|-Y$ $($ $F_{X}\geq n|-F_{Y})$ , $z$ ,
:
$F_{X}^{n1-}(z)\leq F_{Y}^{n1-}(z)$ . (2.2)
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$\bullet$ $\geq 1|+(=\geq 1|-)$ ,
$\bullet$ $\geq 2|+$ ,
$\bullet$ $\geq 2|-$
, .
21 X, $Y$ $n=1,2,$ $\cdots$ ,
$($ $)$ $X\geq n|+Y$ ,








$\geq$ $n$ , ,
.
22 X, $Y$ $n=0,1,2,$ $\cdots$ ,





$( \Leftrightarrow\frac{F_{X}^{n1+}(z)}{F_{Y}^{n1+}(z)}$ $z$ $)$ ; (26)





$( \Leftrightarrow\frac{F_{X}^{n1-}(z)}{F_{Y}^{n1-}(z)}$ $z$ $)$ . (28)
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22 $X,$ $Y$ $n=1,2,$ $\cdots$ ,
$($ $)$ X $\geq n|+Y$ , $z$ ,
:
$r_{X}^{n|+}(z)\leq r_{Y}^{n1+}(z)$ ; $($ 2.9 $)$
$(-)X\geq n|-Y$ , $z$ ,
:
$r_{X}^{n|-}(z)\geq r_{Y}^{n1-}(z)$ . $($ 2.10 $)$








( ) X $\geq n|+Y\Rightarrow X\geq n+1|+Y$ ;
$($ – $)$ $X\geq n|-Y\Rightarrow X\geq n+1|-Y$
.
32 $n=0,1,2,$ $\cdots$
$(+)X\geq n|+Y\Rightarrow X\geq n+1|+Y$;
$(-)X\geq n|-Y\Rightarrow X\geq n+1|-Y$
.
3.3 $n=1,2,$ $\cdots$
( ) X $\geq n|+Y\Rightarrow X\geq n|+Y$ ;




2 $g$ : $\mathcal{R}^{2}arrow \mathcal{R}$
$\triangle g(x, y):=g(x, y)-g(y, x)$ (4.1)
.
41 $X,$ $Y$ $n=1,2,$ $\cdots$ ,
( ) $X\geq n|+Y$ ,
$g\in \mathcal{G}_{n1+}:=\{g:\mathcal{R}^{2}arrow \mathcal{R},$ $\triangle g(\cdot, y)\in \mathcal{F}_{n1+},$ $\forall y\in \mathcal{R}\}$ (4.2)
, :
$E[\triangle g(\hat{X},\hat{Y})]\geq 0$ (4.3)
$(\Leftrightarrow E[g(\hat{X},\hat{Y})]\geq E[g(\hat{Y},\hat{X})])$ ;(4.4)
$(-)X\geq n|-Y$ ,
$g\in \mathcal{G}_{n1-:=}\{g:\mathcal{R}^{2}arrow \mathcal{R},$ $\triangle g(\cdot, y)\in \mathcal{F}_{n1-},$ $\forall y\in \mathcal{R}\}$ (4.5)
, :
$E[\triangle g(\hat{X},\hat{Y})]\geq 0$ (4.6)
$(\Leftrightarrow E[g(\hat{X},\hat{Y})]\geq E[g(\hat{Y},\hat{X})])$ , (4.7)
$\wedge,\hat{Y}$ , X, $Y$ .
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